Introduction
The human T-cell leukemia-lymphoma viruses type 1 and 2 (HTLV-1 and HTLV-2) are closely related oncogenic retroviruses. Infection is lifelong and transmissible both vertically by breast feeding and horizontally by sexual intercourse, transfusion of infected blood and intravenous drug usage (IDU) However, no firm relationship between HTLV-2 infection and human disease has been established so far.
HTLV infections lead to several immune disfunctions which have been associated to molecular mechanisms played in the cells by the viral transactivator protein Tax 4, 5 . In fact, through interaction with cellular transcription factors, Tax potently activates transcription not only from the viral promoter (via the Tax responsive element) 6, 7 but also from the enhancer elements of many cellular genes involved in the control of host cell cycle progression and cell growth (reviewed in 2 and 8). Nevertheless, the molecular correlates underlying the various stages of HTLV infection are still elusive.
Although HTLV-1 and HTLV-2 preferentially infect T-cells of the CD4+ and CD8+ phenotype, respectively, they can also infect non T-cell populations including monocytes and B-cells [9] [10] [11] [12] .
The pleiotropism in infectivity, with the possible consequent activation and/or maintenance of gene expression programs of distinct cell types, including constitutive secretion of cytokines only.
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In addition, it is becoming more and more apparent that host cell-derived membrane components, present in the retroviral envelope in large amounts and in a rather selective fashion, may also influence the biological behavior of the cell with which the virus interacts.
Among them, an important role is played by the major histocompatibility complex (MHC, designated HLA in human) class II molecules that, if present in the HTLV-2 viral envelope, may negatively affect the mitogenic properties of the virus for the CD34+ hematopietic Toward this direction a preliminary experimental system was set up in which the initial reservoire for virus production was an isogenic cell system composed of the B-cell Raji, expressing large amounts of HLA class II molecules, and its HLA class II-negative derivative RJ2.2.5 which has lost the expression of the entire repertoire of HLA-II genes because of a defect in the major controller of HLA-II transcription, the AIR-1-encoded class II transactivator CIITA [16] [17] [18] . We found that HTLV-2 productive infection was dramatically different in the two isogenic cells because Raji cells sustained very poorly viral replication whereas RJ2.2.5 cells allowed a massive replication of the virus which resulted in extensive cell lysis, an event particularly rare in in vitro infection by HTLV-2. This prompted us to investigate the cellular and molecular basis of this event by extending the HTLV-2 infection to other HLA-II-negative and HLA-II-positive cells both of the B-and T-cell type. 
Materials and Methods

Cell lines and cell surface phenotyping
The human lymphoblastoid B-cell line Raji, its HLA-II-negative derivative RJ2.2.5 lacking the expression of the AIR-1 locus product CIITA 17 , the B-cell line BJAB, two EBV transformed Bcell lines (BLS-1 and BLS-2), derived from distinct patients affected by Bare Lymphocyte Syndrome (BLS) type II or MHC class II deficiency 19 , the human T-cell line MOLT-4 and the human HeLa cells, were used in this study. BLS-1 and BLS-2 cells have the same HLA-IInegative cell surface phenotype of RJ2.2.5. However, while BLS-2 also lacks expression of a functional CIITA, BLS-1 has a distinct genetic defect in the RFX-ANK gene encoding the corresponding subunit of the RFX complex, necessary for a correct MHC class II transcription 20 . The expression vector for CIITA full length, pREP/CIITA, containing the hygromycin B resistance gene was previously described 21 , and it was used to generate stable transfectants of RJ2.2.5 and MOLT-4 cell lines. Cells were transfected by electroporation with 10 µg of CIITA plasmid DNA and cultured in medium supplemented with 250 µg/ml of hygromycin. Expression of functional CIITA was assessed on the basis of HLA-II cell surface expression by indirect immunofluorescence and flow cytometry on an Epics Profile apparatus (Coulter Corp., Hialeah, Florida) using the HLA-DR specific monoclonal antibody D1-12 as described 21 . CIITA mRNA was measured by semiquantitative RT-PCR as described 22 .
Viral infection
Cells to be tested for their susceptibility to HTLV-2 infection were washed twice in serum-free only.
For showed clear signs of cell lysis with a correspondingly high p19 Ag detection in supernatant (128 pg/ml). In contrast, the RJ/CIITA cells resulted virtually not infected as HTLV-2 tax load was very low (225 copies vs. the early 720 at day two), and the p19 Ag production below the detection limit of our assay.
only.
For When compared to the results presented in Table 1 , the above data indicate that a correlation exists between relative susceptibility to HTLV-2 productive infection and lower amount of CIITA transcripts. This conclusion was further corroborated by the assessment of the CIITA content of the BJAB cells, the B-cell line used as a virus replication host for the co-infection only.
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Thus the relative susceptibility of B-and T-cell lines to be infected by HTLV-2 may be the same, but the HTLV-2 productive infection inversely correlates to the amount of the CIITA transactivator and not to HLA-II gene expression.
Tax-mediated HTLV-2 LTR transactivation is inhibited by CIITA in HeLa cells
The results presented above suggest that the presence of CIITA antagonizes more On the contrary, the C-terminal 322-1130 CIITA did not exert a detectable inhibitory activity on Tax-2b transactivation (Figure 3, columns 11-14) . It must be noted that the CIITA fragment 1-321 was strongly expressed, and 4 to 5 fold lower cDNA plasmid amounts were transfected to reach an expression level comparable to that of the full length CIITA or the fragment 322-1130. It must be noted also that the CIITA 1-321 fragment was resolved as a double band in Western blots. The higher molecular weight band represents the in vivo hyperphosphorylated form of CIITA 23 better appreciable with shorter fragments of the protein. Further analysis was thus concentrated on the effect of CIITA on HTLV-2 transcription.
Expression of retroviral genomes is generally regulated by cis-acting elements in the LTR. In only.
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Nevertheless most of the studies to define the molecular correlates of Tax function have been performed with the HTLV-1 Tax-1. Through the binding to various cellular transcription factors such as NF-kB 26, 27 , E2F 28 , CREB/ATF-1 family members 29, 30 , CBP/p300 and PCAF 31, 32 , it has been found that Tax-1 promotes the activation of enhancer elements of a large number of cellular genes involved in the control of cell cycle, cell proliferation and apoptosis. As Tax-1 displays many functional similarities with HIV-1 Tat, and because it has been recently observed that Tat and CIITA can compete each other 24, 33 , it was important to investigate whether CIITA can affect HTLV-2 productive infection by competing with Tax-2, the Tax-1 homolog of the HTLV-2 retrovirus. This is particularly relevant because it has been demonstrated that expression of CIITA in HIV-1 susceptible targets drastically reduces HIV-1 productive infection 24 .
The results presented in this investigation indicate that CIITA strongly inhibits the Tax-2b-mediated transactivation of the HTLV-2 LTR promoter, suggesting that this is the major, if not the exclusive, mechanism involved in reduction of HTLV-2 productive infection in HLA-IIpositive cells. Furthermore, we mapped to residues between positions 1 and 321 of CIITA the region that is responsible for the observed inhibitory effect on Tax-2b. It is of note that this region of CIITA displays many biological activities and it is involved in the binding of several factors important for the regulation of transcription. For example, this region encompasses a bonafide transcription activation domain 34 and it has been shown to interact with factors of the basal transcription complex 35, 36 , with the histone acetyltransferases CBP and P-CAF [37] [38] [39] involved in chromatin remodeling, and with the P-TEFb complex composed of Cyclin T1 and CDK9, implicated in the transcription elongation 33 . CBP/p300 and the CyclinT1 of the P-TEFb complex interact also with the HIV-1 transcriptional activator Tat 40, 41 and it has been shown that the inhibition of HIV-1 replication in CIITA-positive cells is mediated by competition of only.
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